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Abstract
The study was undertaken to categorize and assess the relative importance of various factors in determining
customers'
evaluation of the overall online shopping experience (customer satisfaction) and their intention
to provide continued patronage (remain loyal) to the pertinent online stores. Furthermore, the study also
investigated the effects of customer loyalty and satisfaction on revenue. Various hypotheses were
formulated and tested using empirical methods.
The results from the study imply that web site design factors may lead to discretionary customer loyalty but
have no significant effect in fostering customer satisfaction. Discretionary customer loyalty is a product of
shopping convenience; thus, web site designers ought to focus efforts on design mechanisms that generate
shopping convenience. Even though web site design factors have no significant effects on customer
satisfaction, there is a strong positive relationship between customer satisfaction and loyalty. In particular,
the results of the study imply that factors pertaining to the acquisition of the product needed by the
customer and support during product use are very important in determining customer satisfaction and
loyalty. Thus, web-based stores need to shift focus from aesthetic concerns of web site design to product
offering and to providing outstanding customer service and support after the purchase of the product. This
is what will keep customers satisfied and willing to continue the relationship with a company over the long
term.
The results of the study indicate that an increase in customer loyalty has a positive impact on sales revenue.
The underlying implication is that loyal customers have a strong impact on company profits because they
buy more and cost less to serve. In order for web-based stores to achieve long-lasting customer value, they
need to nurture customer relationships through electronic customer relationship management (ECRM). This
will enable a company to determine the most valuable customers and to follow the important
customer-
centered concept of achieving increased share of customer instead of increasing share of market. This is
desirable because increasing share of customer is much more profitable than price manipulation and
discounting associated with attempts to increase market share.
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Preface
I was motivated to do this research because ofmy interest in electronic commerce in general, and
in business-to-consumer (B2C) web-based commerce in particular. There is little documentation
on consumer perceptions of factors critical to online shopping success. The existing
documentation seems to focus on consumer perceptions of what makes an effective B2C website.
Even with this focus, industry experts and consultants for building and designing B2C shopping
sites have proposed a number of frameworks and guidelines, but there is no unified view on key
characteristics. Thus, although existing literature provides insights into design factors, there is no
complete customer-oriented feature list. In particular, I decided to adopt the
consumers'
decision
process framework to develop taxonomy of the fundamental factors desired by customers at the
different stages of their decision process in web-based commerce.
Empirical results from the study yield interesting conclusions. It is a web-based store's product
offering and mainly post-sale services that influence customer satisfaction and loyalty. These
factors are important in building long lasting company-customer relationships in B2C web-based
commerce.
Although the material contained in this paper was written with managers in the customer-facing
functions (marketing, sales, service, and support) as the primary audience, it is relevant to anyone
interested in B2C web-based commerce. Researchers in the area can extend the framework used
in the study while technically oriented practitioners can develop functional web sites that bolster
B2C company-customer relationships.
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1. Introduction
This section provides a general introduction to the research undertaken in this study.
Presentation of the background to the study, objectives of the study, its contributions, and
the general organization of the presentation of the paper achieve this.
1.1 Background
A company's revenue generation depends on its ability to address customer optimization
along three dimensions: acquisition (increasing the number of customers), expansion
(encouraging customers to purchase more products and services), and retention (eliciting
continued customer patronage). Traditionally, companies have relied on product
differentiation, price differentiation and service differentiation to deliver better customer
value than the competition (Naumann, 1995, Zemke and Connellan, 2001). However, as a
result of the rapidly changing technological environment and the advent of web-based
commerce, service differentiation now holds more potential for creating a competitive
advantage than does product differentiation or price differentiation.
Staying ahead of the competition through product differentiation is getting harder for
most firms because rapid technological changes, and rapid product adaptation and
modifications occurring in an increasingly competitive environment make maintaining
technical product superiority extremely difficult (Zemke and Connellan, 2001). It is
simply too easy for competitors to buy the innovative product, reverse-engineer it, and
build the new features in their own product offerings, often in a matter of months.
Furthermore, the Internet makes it much easier for competitors to access your product
information and to quickly develop competitive products. If a firm can no longer
maintain long-term differentiation based on tangible product characteristics, customer
service becomes an important distinguishing factor. The implication is that while product
quality can easily be copied, service quality is more difficult for competitors to replicate
because it flows more closely from a firm's corporate culture.
The Internet has made markets more transparent and thus competing through price
differentiation has also become difficult in the Internet age. The Internet gives customers
tremendous access to information than previously possible. Web-based commerce
provides customers with the opportunity to quickly gather information, compare and
evaluate alternatives, and make much more intelligent purchase decisions. It is harder to
compete through price differentiation because with more information available to
customers, they can easily compare products and prices and make buying decisions.
Customers use the Internet to quickly shop around and see what competitors can provide
- the next supplier is only a click away (Hayes 1997, Zemke and Coonellan, 2001).
Thus, in today's intensely competitive world, where differences in price and product are
becoming increasingly negligible, customers are more demanding and competitors are
just a click away, the only lasting competitive advantage comes from the strength of the
customer relationship with the company. This relationship is dependent upon the quality
of service customers receive from the company. Companies can no longer attract
customers by offering standard products or services. Customers are looking beyond
products to assess whether the overall solution a company provides addresses their
individual needs and priorities (Smith 2000).
Many companies now attempt to build relationships with their customers through
customer relationship management (CRM); a business strategy aimed at optimizing
revenue, profitability and customer satisfaction by recognizing that the customer is the
most important factor (Kincaid, 2003). CRM helps a company become customer-centric
by personalizing the relationship and tailoring services to exact customer needs based on
intimate knowledge of each customer's preferences and value to the business over the life
of the relationship.
In web-based commerce, as a component of CRM, companies provide customer decision
support aids with two primary objectives: to help customers in making purchasing
decisions from an overwhelming array of products and services, and to build and deepen
customer relationships through personalized service (Alba et al. 1997; Haubl and Trifts
2000; Widing II and Talarzyk 1993). Internal search engines, hierarchical classifications
of company products, recommender systems, and intelligent agents are now provided by
many online stores as components of customer decision support aids (Koufaris et al.
2002). Web-based information systems thus serve as intermediaries between buyers and
sellers creating an electronic marketplace that lowers the
buyers'
cost to acquire
information about seller prices and product offerings (Bakos 1997) and that reinforces
merchant-customer relationships.
Beales et al. (1981) observed that while customer-centered information systems offer
considerable promise in improving purchase behavior and aggregate market performance
by delivering customized and personalized information to consumers, the interactions
between consumers and computer-based information systems should be studied
systematically. Two decades later, after extensive reviews of literature pertaining to
research in this area, Ngai and Wat (2002) and Romano and Fjermestad (2002) conclude
that despite the wealth of research papers, research in this area is still at its infancy. More
research is still required to shed light upon the interactions between consumers and
computer-based information systems, especially in web-based commercial environments.
Understanding the interactions between consumers and computer-based information
systems in web-based commerce is the domain of this study. This is especially important
in this age of the Web, when competitors are just a click away and achieving customer
loyalty can be elusive. The value of customers to a business concerns the direct benefits
that a business experiences as a result of customer loyalty (Day 1990). Customer loyalty
here is defined as the likelihood of a customer to provide continued patronage to a web-
based store. Several authors point out that as a result of the business environment fostered
by web-based commerce, customer loyalty is the single most important differentiator for
ensuring competitiveness and success today (Kincaid 2003, Lemon et al. 2002).
Studies show that it is less costly to retain existing customers than to acquire new ones.
Generally, it is 5 to 10 times more expensive to acquire a new customer than to obtain
repeat business from an existing customer. For example, according to the Boston
Consulting Group, the cost to market to existing Internet customers is $6.80 compared to
$34 to acquire new ones (Hildebrand, 1999). Hence, in an increasingly competitive
business environment, securing customers through long-term loyalty is a key driver for
organizational profits. Studies show that a 5% increase in retaining existing customers
translates into at least a 25% increase in profitability. Repeat customers tend to increase
the value, volume, and frequency of purchases, resulting in rising profits (Cram, 2001).
Thus, a company that addresses customer retention (loyalty or continued patronage) will
also find it easier to achieve customer expansion (upgrading and cross-selling;
encouraging customers to buy higher value and more products and services).
In order for online businesses to foster customer loyalty, they need to understand the
factors that may influence the customer's decision to keep or drop a product or service.
Naumann (1995) points out that for a firm to be customer-driven, it must translate
customer wants, needs, desires, and expectations into a product offering consisting of
presale services, transactions-related services, and post-sale services. The support
services that precede the sale are those that usually furnish the customer with information
assistance in the decision-making process. The second category of services is directly
associated with the exchange transaction between a company and its customers (e.g.
payment and delivery arrangements), while the third category of support services entails
those services that occur after the transaction (e.g. customer service and complaint
resolution processes). Customers collectively roll up their expectations about these
services along with the product to create a bundle of attributes related to customer
satisfaction. A study by Anderson and Sullivan (1993) found a strong link between
customers satisfaction and repurchase intentions and subsequent studies also observed the
effect of service quality and satisfaction on customer retention (Bolton 1998). Actually,
satisfaction measures have accounted for up to 40 percent of the variance in models of
customer retention (Reichheld, 1996).
1.2 Objectives of the Study
The general objective of this study is to employ a customer-centered framework of
analysis to document the main factors that engender customer satisfaction and that
influence a customer's decision to provide continued patronage to a web-based store. The
specific objective is to employ empirical methods to categorize and assess the relative
importance of the various factors in determining
customers'
evaluation of the overall
online shopping experience (customer satisfaction) and their intention to patronize
(remain loyal) to the pertinent online stores. A further objective is to study the effects of
customer satisfaction and loyalty on revenue. The findings of the study will provide
insight into key factors that should be taken into account in the development and
deployment of customer decision aids for online shopping environments and the
implications of those systems on the company bottom-line.
1.3 Contribution of the Study
A fundamental change has taken place in the economy; for businesses to succeed and
remain profitable, they need to learn from and actively respond to their
customers'
needs.
Businesses armed with an understanding of the needs of their customers can make
informed decisions to drive business strategy and attract and retain their most profitable
customers. These companies will take advantage of the potential inherent in a loyal and
profitable customer base. The study contributes to an understanding of the important
factors that foster customer loyalty in web-based commerce. The primary audiences for
this study are managers in the customer-facing functions (marketing, sales, service, and
support) charged with the responsibility to formulate and implement customer
relationship management (CRM) strategies, and information technology (IT) managers
who support those functions through the development and deployment of CRM
applications and online customer decision support systems (CDSS). These pertinent
audiences can apply the knowledge gained to develop solutions that optimize interactive
relationships between customers and companies and to focus business on improving
customer relationships and earning a greater share of each customer's business.
1.4 Organization of the Remainder of the Study
The subsequent sections of this paper present sequentially the analytical framework,
research methodology, empirical research findings and discussion, implications of the
research findings, and concluding comments and recommendations for further research.
A presentation of the analytical framework encompasses a discussion of the customer
decision process and pertinent customer goals, as well as a mapping of desired services to
stages of the customer decision process. A discussion of the analytical framework
concludes with a presentation of the conceptual model. The research methodology section
presents the study variables, sources of data, and empirical methods for data analysis. A
presentation and discussion of the empirical findings is related to the hypotheses of the
study. Major implications of the research findings are presented with the view to inform
the relevant audiences which factors are of critical importance in building online
customer relationships. The final section summarizes the major findings of the study in
light of the hypotheses tested and recommends pertinent areas for future research.
2. Analytical Framework
A research project conducted by Online Insight and Accenture stated, "If you're trying to
determine how to treat customers differently, you should look at needs-based
segmentation rather than age, sex, and income. In other words, it is an understanding of
customer needs that is key to delivering an exceptional
experience"
(Friedlein, 2001).
Thus, the extent to which a web-based company provides an array of services to address
customer needs determines customer loyalty. Customers integrate their expectations
about services along with product offering to create a bundle of attributes related to
customer satisfaction, which is a mediating factor in achieving customer loyalty.
The framework of analysis employed in the study is based upon a goal-oriented customer
decision process in meeting a need. Customers often bring different goals to a given
decision problem (Bettman 1979; Belk 1988) that influence choice and emphasis placed
on different factors in the decision process. The decision process usually consists of
several stages and customers have a set of goals they wish to achieve at a given stage in
order to meet the underlying need. The subsequent sections provide a brief discussion of
the components of the customer decision process and customer decision goals.
2.1 Customer Decision Process
The customer decision process consists of several components. According to O'Keefe
and McEachern (1998), in web-based commerce, the customer decision process has the
following facets: (1) customer has a need to meet; (2) information search
- customer
searches for product that meets the need; (3) pre-purchase evaluation - customer
evaluates and compares products and financial consequences of any decision taken; (4)
purchase process
- customer places an order, makes payment and arranges for delivery;
and (5) post-purchase evaluation
- customer evaluates production satisfaction and the
quality of customer support provided by the seller.
Figure 1 shows a schematic representation of these components of the customer decision
process. The decision to use this five-component customer decision process as the
organizing analytical framework is not totally arbitrary. In consumer theory, the
consumption process involves consumer choices concerning the selection, consumption,
and disposal of products and services.
In the consumption process, how do consumers cope with decisions they must make,
some of which involve difficult tradeoffs and uncertainties? Regardless of the complexity
of the decision task, the context under which the decision is made, or how the choice set




















and the quality of
customer support
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is designed and organized, customers will make choices that lead to achievement of their
goals in the consumption process. Thus, it is useful to develop the framework of analysis
in the context of goals that consumers wish to achieve. The major goals identified from a
review of consumer decision literature are next discussed as a necessary foundation for
presenting key decision factors considered at different stages of the customer decision
process.
2.2 Customer Decision Goals
Prior researchers in information processing theory of consumer choice and decision
making tie the
customers'
decision process to goals they wish to achieve (Bettman 1979;
Belk 1988; Widing II and Talarzyk 1993). Some researchers have employed a theoretical
framework that includes shopping enjoyment and perceived control as customer goals
that directly affect online customer behavior (Blakney and Sekely 1994; Baty and Lee
1995; Koufaris et al. 2002). Another strand in the literature identifies convenience and
effort reduction as most important to online customers due to the explosion of
information on the web, coupled with constraints in customer time and cognitive
resources (Jarvenpaa and Todd 1997). Among these strands of literature, the work by
Bettman et al. (1998) closely relates to the five-stage customer decision process
employed in this study. Bettman et al. identify minimizing the cognitive effort required
for the decision, maximizing the accuracy of a decision, minimizing the experience of
negative emotion while making the decision, and maximizing the ease with which a
decision can be justified as major goals in the customer decision process.
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Table 1 presents taxonomy of customer decision process and customer goals. It can be
observed from the table that customer goals are fairly integrated across the different
components of the customer decision process. The taxonomy is not necessarily
exhaustive but rather identifies the predominant goals at the different stages of the
decision process.



















Maximize the accuracy of the
decision
V




As presented schematically in Figure 1, once a consumer realizes a need to be met, the
consumer then engages in online information search to identify a product or service that
best meets the need. Information search also involves locating a suitable online merchant
12
that has a product or service that meets the need. This may entail an examination of
reviews and ratings from other customers who have had purchase experiences with
pertinent online merchants. Companies such as BizRate.com collect this information
regularly giving potential customers an opportunity to read through the ratings to form
their own opinions.
A customer's major goal at the information search stage is to minimize the cognitive
effort in the decision making process. Studies show that humans behave as "cognitive
misers"
who strive to reduce the amount of cognitive effort associated with decision
making (Shugan 1980; Johnson and Payne 1985; Bettman et al. 1990). This is
particularly common when the options are numerous or difficult to compare (Payne et al.
1993). Since the Internet provides online customers with tremendous access to a rich
selection of products and services and the concomitant information, minimizing cognitive
effort in online shopping environments is a plausible goal.
2.2.2 Pre-Purchase Evaluation
Before making a purchase decision, the consumer evaluates the online information about
products and services and compares the offerings by the various online merchants. In
complex environments, individuals are often unable to evaluate all available alternatives
in great depth before making a choice (Beach 1993). Instead, they tend to use two-stage
processes to reach their decisions, where the depth of information processing varies by
stage (Payne 1982, Payne et al. 1988). In online shopping environments, the first stage
13
involves information search with light processing to identify a subset of suitable products
while the second stage involves in-depth pre-purchase evaluation of selected products
before making the actual purchase decision. As depicted in Table 1, the consumer's goals
during pre-purchase product evaluation are three-fold: (1) to maximize the accuracy of
the decision; (2) to minimize negative emotion during decision-making; and (3) to
maximize the ease of justifying the decision made.
The desires to maximize the accuracy of the decision and to minimize negative emotion
during decision-making are generally intertwined. This is because the options often
presented to the consumer involve tradeoffs on some attributes (e.g., accepting slower
microprocessor for a computer for a lower price). Generally, there is the possibility that
one attribute must be sacrificed to gain on another. Thus, consumers will simultaneously
engage in more extensive evaluation to improve accuracy and in a more attribute-based
fashion to cope with negative emotion (Luce et al. 1997).
In a social context, either the decision-maker or others often evaluate decisions. This
elicits the need to justify the decisions made and consumers will attempt to construct
reasons about the relative importance of product attributes when confronted with
tradeoffs in decision-making (Montgomery 2000, Shafir et al. 1993).
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2.2.3 The Purchase Process
The purchase process entails two major decision goals: (1) minimizing negative emotion
during completing a purchase, and (2) maximizing the ease of justifying the purchase
decision made. Generally, after a consumer makes a product choice, the two goals are
addressed by making reference mainly to costs associated with product acquisition. These
costs include the price of the product and the associated delivery costs. The bottom line is
that the consumer will be more concerned about the value for money in addressing the
two decision goals at this stage.
2.2.4 Post-Purchase Evaluation
After acquisition of the product, the major decision goal during the actual consumption
stage is maximizing the ease of justifying the purchase decision made. The ease of
justifying a decision once it has been made is greatly dependent on customer satisfaction.
Anderson and Sullivan (1993) suggest that satisfaction can be "broadly characterized as a
post purchase evaluation of product quality given pre-purchase
expectations."
Similarly,
Tse and Wilton (1988) define customer satisfaction as "the customer's evaluation of the
perceived discrepancy between prior expectations (or some other norm of performance)
and the actual performance of the product as perceived after its
consumption."
The
quality of customer support the consumer receives from the seller after the sale is also a
major consideration for some product categories.
15
2.3 A Mapping ofDesired Services to Customer Decision Process
As noted earlier, for a firm to be customer-driven, it must translate customer wants,
needs, desires, and expectations into a product offering consisting of presale services,
transactions-related services, and post-sale services. This section provides a discussion of
the mapping of the fundamental presale, transaction-related, and post-sale services to the
customer decision process. Table 2 presents the various service components at the
different stages of the customer decision process.
2.3.1 Pre-purchase Services
The pre-purchase services correspond to information search and pre-purchase evaluation
stages of the customer decision process. Faced with this information search and
evaluation problem, the customer's major goal is to minimize cognitive effort involved in
reaching a decision. In a physical store environment, studies show that layout is an
example of a design cue that may influence
customers'
expectations of their efficient
movement through a store (Babin and Darden 1996, Donovan and Rossister 1982). Thus
poorly designed stores (e.g. confusing store layout) may cause consumers to incur psyche
costs. Thus, in order to minimize cognitive effort, consumers will require information
formats that enable them to easily find what they are looking for. In online shopping
environments, clarity of product information and the overall look and design of the site
(e.g. consistent interface styles, hierarchical product organization, ease of navigation,
16
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proper use of fonts, color, graphics, and multimedia) become critical factors. Customers
will also demand search engines and intelligent agents to enable them to quickly
aggregate and evaluate product information. In a physical store environment, consumers
usually use shopping carts to aggregate selected products before checking out at point of
sale. Similarly, in an online shopping environment, consumers require shopping carts for
easy handling of multiple items under their consideration for purchase.
During information search and evaluation, customers are also interested in minimizing
negative emotion. Information quality, service quality, and system quality are very
important in minimizing
customers'
negative emotion during information search and
evaluation. Aspects of information quality include relevance, accuracy, completeness,
and currency of information. Providing value-added information (such as best sellers,
headline news, fashion trends, or other activity announcements) and customized
information (e.g. need-based personalization) are also important components of
information quality that can help minimize customer negative emotion during
information search and evaluation. Furthermore, to minimize negative emotion, a web-
based store must make customers feel that the site is trustworthy, dependable, and
reliable. Thus, adequate company contact information, as well as a claim to the security
of transactions ought to be clearly posted at the web site.
During information evaluation, customers are concerned about maximizing the accuracy
of the decision. Thus, customers may demand a rich selection of products and decision
aids that support product evaluation and that enable them to compare prices charged
relative to other web-based stores. Finally, during information evaluation, customers are
concerned about maximizing the ease with which the decision can be justified. Providing
reference groups by showing the number of current visitors and chat rooms to allow
consumers to interact with one another to exchange their ideas and experiences
(especially post-purchase experiences) is fundamental in reinforcing customer perception
of the accuracy of their decisions. This is necessary because consumers sometimes rely
on friends and neighbors for opinions. Customers will also demand a clear statement of
product acquisition costs so as to ensure that they are getting value for their money.
2.3.2 Transaction-related Services
In the purchase stage, customers require transactions-related services with the goal to
minimize negative emotion and maximize the ease with which the purchase decision can
be justified. Consumers sometimes face emotion-laden choices due to tradeoffs among
choice alternatives (e.g., giving up better computer processing power for a bargain price).
Such choices can easily lead to negative emotion, since the tradeoffs required represent
threats to the attainment of important goals (Lazarus, 1991). Availability of the product a
customer needs is fundamental in minimizing negative emotion during the purchase
process. Furthermore, suggesting substitute cheaper products when a product is rejected
because of budget may be effective. Customers may also face negative emotion during
the purchase process because they are concerned about the privacy of their information.
Thus, a web-based store must clearly display a privacy statement regarding the collection
and use of customer information. Furthermore, since many web-based stores require
19
membership information in order to complete the transaction, the process of signing up as
a member should be very easy. Customers may also require several product payment and
delivery options. Thus, multiple payment methods, including credit card payment for
customer convenience, as well as availability of a variety of shipping options may be
necessary.
2.3.3 Post-purchase Services
At the post-purchase stage, customers are mainly concerned about the ease of justifying
the purchase decision made. Consumers often must be able to justify or support a
decision either by identifying with the preferences of others to whom they are
accountable, or by evaluating post-purchase outcomes themselves (Bettman et al. 1998;
Shafir et al. 1993, Simonson 1989). The ease of justifying a decision once it has been
made is greatly dependent on customer satisfaction with service and product. After
placing an order, customers should be able to inquire about and track order status as part
of post-purchase service. Satisfaction with the product once delivered is also very
important. Thus, at post-purchase evaluation, whether the product met expectations
(product satisfaction) and the level of customer support provided become critical factors.
In case a product does not meet customer expectations, there should be a provision for
product returns. In addition, the ability of the customer to consult the comments and
experience of others who have used the product or service may reinforce justification of
the decision made. Hence, organizing buyer clubs provides channels through which
customers can exchange and share experiences. This also creates a sense of belonging,
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which may increase customer loyalty.
2.4 Conceptual Model
Figure 2 shows the conceptual model applied in the analysis. The first eight hypotheses
capture the relationship between independent customer store ratings variables and two
dependent variables, namely: customer satisfaction and customer loyalty. Hypothesis 9
postulates the relationship between customer satisfaction and customer loyalty, while
hypotheses 10 and 1 1 define the effects of customer satisfaction and loyalty on revenue.
The hypotheses investigated in the study are consistent with some of the hypotheses used
in prior related research. For example, Jarvenpaa and Todd (1997) categorized customer
concerns into four aspects: product perception (quality, variety, and price), shopping
experience (effort, compatibility, and playfulness), customer service (responsiveness,
assurance, reliability, tangibility, and empathy), and consumer risks (economic risk,
social risk, performance risk, and privacy risk). Liang and Lai (2002) and Lien and Arnett
(2000) identified four factors to study the effects of store design on consumer purchases:
information and service quality, system use, playfulness and system design quality. Wan
(2000) organized features of website design into a process-value framework. The process
included promotion, pricing, transaction and services. The values were information,
friendliness, responsiveness, and reliability.
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2.4.1 Time/Effort and Psychic Cost Perceptions
Economic pricing models acknowledge that time/effort costs influence
consumers'
perceptions of what they give up in an exchange (Becker 1965), and research anchored in
Becker-based models (e.g. Marmorstein et al. 1992, Schary 1971) suggests that time
spent in a store looking or waiting for goods and services has an economic value for
consumers.
The psychic cost construct represents
consumers'
mental stress or emotional labor during
the shopping experience (Babin and Darden 1996). Consumers attend to design, social
and ambient environment cues when evaluating stores, because they believe that these
cues offer reliable information about product-related attributes such as quality, price, and
the overall shopping experience (Bitner 1992).
Since time/effort and psychic costs are hard to observe empirically, in the study
perceptions of these costs by customers are assumed to be revealed through website
design factors. Web store design factors influence
consumers'
perceptions of store choice
criteria (satisfaction with shopping experience), and these perceptions in turn affect store
patronage intentions. Thus, the following two hypotheses may be formulated. These two
hypotheses are consistent with the
customers'
goals of minimizing cognitive effort
(time/effort costs) and negative emotion (psychic costs) during the decision making
process (see Figure 2).
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Hypothesis One (HI): As
customers'
perceptions of web store design cues become more
favorable, customers will perceive time/effort costs and psychic costs to be lower. The
lower
consumers'
perceive time/effort costs and psychic costs to be, the higher customer
satisfaction will be. Thus, the more favorable web store design cues, the higher customer
satisfaction will be.
Hypothesis Two (H2): As
customers'
perceptions of web store design cues become more
favorable, customers will perceive time/effort costs and psychic costs to be lower. The
lower
consumers'
perceive time/effort costs and psychic costs to be, the higher their store
patronage intentions will be. Thus, the more favorable web store design cues, the higher
customer loyalty will be.
2.4.2 Service Quality Perceptions
As discussed earlier, customer perceptions of service quality offered by the web-based
store are among the key elements in the customer decision set. In figure 2, a dotted line
linking web site design factors to service quality perceptions indicates a partial effect.
Some aspects of web site design (e.g. order tracking capability) directly affect service
quality. The following two hypotheses capture the effects of service quality on customer
satisfaction and loyalty.
Hypothesis Three (H3): The higher
consumers'
service quality perceptions, the higher
customer satisfaction will be.
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Hypothesis Four (H4): The higher
consumers'
service quality perceptions, the higher
their store patronage intentions (customer loyalty) will be.
2.4.3 Merchandize Quality Perceptions
From the framework of analysis presented earlier, components of merchandize quality
include selection of products, availability of product customer needs, and whether
product met expectations after purchase. Customer perceptions of these product-related
factors constitute merchandize quality perceptions. The following two hypotheses
postulate the effects of merchandize quality on customer satisfaction and loyalty. The
predominant customer decision goals regarding merchandize quality perceptions are to
maximize accuracy and ease of justification of the decision made (Figure 2).
Hypothesis Five (H5): The higher
consumers'
merchandize quality perceptions, the
higher customer satisfaction will be.
Hypothesis Six (H6): The higher
consumers'
merchandize quality perceptions, the higher
their store patronage intentions (customer loyalty) will be.
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2.4.4 Merchandize Value Perceptions
In the context of the study, customer merchandize value perceptions are captured through
price charged relative to other websites. Earlier studies imply that
consumers'
price
expectations are consistent with their merchandize value perceptions (Grewal and Baker
1994, Nagle 1987, Thaler 1985). Referring to Figure 2, hypotheses seven and eight
highlight the effects of customer merchandize value perceptions on customer satisfaction
and loyalty. Once again, the predominant customer decision goals concerning
merchandize value perceptions are to maximize accuracy and ease of justification of the
decision made (Figure 2).
Hypothesis Seven (H7): The higher
consumers'
merchandize value perceptions, the
higher customer satisfaction will be.
Hypothesis Eight (H8): The higher
consumers'
merchandize value perceptions, the higher
customer store patronage intentions (customer loyalty) will be.
2.4.5 Effects of Customer Satisfaction on Loyalty
The decision by a customer to provide continued patronage to the store (customer store
loyalty) is dependent on satisfaction with the overall shopping experience. If a customer
perceives that an online store has not met his/her goals of shopping, he/she will have no
incentive to buy from the store again and will move his/her business elsewhere.
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Referring to Figure 2, hypothesis nine captures the effect of customer satisfaction on
continued store patronage intentions.
Hypothesis Nine (H9): The higher
customers'
satisfaction, the higher their store
patronage intentions (customer loyalty) will be.
2.4.6 Effects of Customer Satisfaction and Loyalty on Revenue
The ultimate objective of any business entity is its bottom-line performance as a
profitable enterprise. In line with this objective, the study investigated the effects of
customer satisfaction and loyalty on a web-based store's revenue. Hypotheses ten and
eleven presented below are designed to capture these effects.
Hypothesis Ten (H10): The higher customer satisfaction, the higher a company's sales
revenue will be.




This section presents the sources of data, study variables, and analytical methods used in
the study.
3.1. Source ofData
The study used data drawn from two sources: customer store ratings data from
BizRate.com and sales data from Hoover's online database of companies. The data were
based on a sample of stores selling computer hardware on the web (online). A list of the
companies used in the study is included in the appendix.
3.1.1 Customer Store Ratings Data
The data on customer store ratings were drawn from BizRate's database of stores selling
computer hardware online. BizRate.com maintains cumulative average store ratings,
which are updated on a weekly basis. Out of a total of 445 stores listed under computer
hardware, a sample of 150 stores was chosen. A given store had to be customer-certified
in order to be included in the sample.
"Customer-certified"
denotes stores that are
proactively committed to monitoring their customer's satisfaction by allowing every
customer to provide feedback to BizRate.com directly at the point-of-sale checkout
(BizRate.com). The customer certified stores generally have more reliable ratings
because they allow BizRate.com to proactively and continuously solicit feedback from
actual customers on their site receipt page and through follow-up e-mail surveys after
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fulfillment. Furthermore, a given store had to have at least 100 raters/reviewers in order
to be included in the sample. From a statistical point of view, the larger the numbers of
customer reviews, the more reliable are the average store ratings. Even though the choice
of a threshold of at least 100 reviews is arbitrary, it is based on the belief that this number
is sufficiently large enough to be considered reliable in statistical terms.
As far as the author knows, this the first study to use this data set for the type of empirical
analysis employed in the study. This data set is more appropriate than the data sets used
by similar previous studies for two reasons. First, it is based on actual customer
experience, not a simulated lab experiment (for example, Aladwani and Palvia in their
2002 study administered the survey to student web users enrolled in 3 different sections
of an introductory information systems class in a business school). Second, because it is
panel data, measurement bias arising from outliers in data points is averaged out over
time. Thus, the empirical observations from the data are more reliable.
3.1.2 Sales Data
Sales data were derived from Hoover's online database for small, medium and large
public and private companies worldwide (http://premium.hoovers.com). Despite
Hoover's extensive online database covering 15,000 companies, in-depth financial data
including detailed quarterly financials on variables such as sales revenue were available
for only 14 companies used in the study. Although the sample size is quite small, these
data were used in empirical analysis.
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3.2 Study Variables
The study used a subset of variables presented in Table 2 for which BizRate.com collects
data.
BizRate.com'
s database on ratings of companies consists of 15 variables, eight of
which are classified under pre-ordering satisfaction, five are classified under
post-
fulfillment satisfaction, and two are classified under overall store ratings. The ratings data
for the eight pre-ordering variables are solicited from customers immediately after
completing the online transaction, while the data for the remaining variables are collected
from customer follow-up after order fulfillment. Table 3 presents a list and explanation of
the 15 variables. On one hand, the pre-ordering variables pertain to store design attributes
that play a role in helping customers find products of interest and make a purchase
decision. On the other hand, they include relative costs of product acquisition, consisting
of price charged relative to other stores and charges associated with various shipping
options. Post fulfillment variables encompass product acquisition, product satisfaction,
and the associated customer support. There are a couple of overall rating attributes,
namely the customer's overall shopping experience (customer satisfaction) and the
customer's likelihood to provide continued patronage to the store (customer loyalty).
BizRate.com requires customers to rate the online stores on the variables listed in Table 3
on a 10-point rating scale (1 being worst and 10 being best). The adoption of a 10-point
scale is presumably based on previous studies on customer satisfaction where 5-point and
10-point scales have been used.
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Ease of finding what the customer is
looking for
How easily the customer found the product
he/she was looking for
Selection of products Types of products available
Clarity of product information How clear and understandable the product
information was
Prices relative to other online
merchants
Prices charged compared to other online
merchants
Overall look and design of site Overall look and design of the site
Shipping charges Shipping charges stated clearly
Variety of shipping options Availability of desired shipping options
Charges stated clearly before order
submission
Total purchase amount (including




Availability of product customer
needs
Product was in stock at time of expected delivery
Order tracking Ability to track orders until delivered
On-time delivery Product arrived when expected
Product met expectations Correct product was delivered and it worked as
described/depicted
Customer support Any post-purchase activity such as: questions,
complaints, replacements, and returns
Overall Store Ratings
Would shop at the store again
(loyalty measure)
Likelihood to buy from this store again
Overall rating of shopping
experience (satisfaction measure)
Satisfaction with overall experience of this
purchase
1. Determined at checkout. 2. Determined after delivery. Source: BizRate.com.
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The summary descriptive statistics for rating scores are presented in Table 4. The data
were panel data consisting of cumulative customer store ratings since BizRate starting
collecting that information. Thus, the data at the time of the study are mean cumulative
ratings up to the third week of May 2003 (at that time, BizRate updated customer store
ratings on a weekly basis). With the exception of shipping charges, all variables have
mean rating scores over 8 out of 10 and coefficients of variation less than 10%. The
shipping charges rating variable has the lowest mean score of 7.88 and the highest
variability in the ratings with a coefficient of variation of 12.94%. The computed low
coefficients of variation imply that there are no outliers in data points and hence the data
are fairly reliable.









Ease of finding what customer is
looking for
8.61 0.355 4.12
Selection of products 8.61 0.358 4.16
Clarity of product information 8.45 0.419 4.96
Prices relative to other online
merchants
8.74 0.364 4.16
Overall look and design of site 8.37 0.360 4.30
Shipping charges 7.88 1.020 12.94
Variety of shipping options 8.48 0.466 5.50





Availability of product customer
needs
9.04 0.379 4.19
Order tracking 8.67 0.506 5.84
On-time delivery 8.89 0.424 4.77
Product met expectations 9.03 0.320 3.54
Customer support 8.38 0.615 7.34
Overall Store Ratings
Would shop at the store again
(loyalty measure)
8.71 0.415 4.76
Overall rating of shopping
experience (satisfaction)
8.71 0.377 4.33
Source: Summary statistics were c(imputed for pane.1 data collected 1rom BizRate.com
during the third week ofMay, 2003 (sample size = 150 stores).
Mean number of ratings/store = 32,451, standard deviation of ratings/store = 101,581.6.
Table 5 shows a mapping of the study variables to the conceptual model. Three of the
study variables are mapped as web site design factors, transaction-related and post-sale
related services each consists of three variables, product quality is also composed of three
variables, while product value perceptions consists of only one value-related variable.
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Table 5: Mapping of the Study Variables to the ConceptualModel
Conceptual Model Component Pertinent Study Variables
Web Site Design Factors Ease of finding what customer is looking for
Clarity of product information
Overall look and design of site
Service Quality Perceptions Transaction-related:
Variety of shipping options
Shipping charges





Product Quality Perceptions Selection of products
Availability of product customer needs
Product met expectations
Product Value Perceptions Price relative to other online merchants
3.3 Statistical Analytical Methods
This section presents multivariate statistical methods employed in empirical analysis.
Principal components and factor analysis descriptive statistical procedures are utilized for
analyzing relationships that may exist in a set of quality attributes used in the study and
as a means to categorize them into principal factors. Descriptive statistical procedure is
followed by regression analysis to test the hypotheses of the study.
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3.3.1 Principal Components and Factor Analysis
Principal components analysis is a procedure that offers reduction of a large set of
correlated variables to a smaller number of uncorrelated components. The technique is
useful in understanding the dependencies existing among a set of variables and is often
integrated with factor analysis to group subsets of variables that are correlated with one
another into factors.
Timm (1975) and Jolliff (2002) provide a detailed theory of principal components
analysis. An outline of the theory is presented here to help in understanding and
interpretation of the results of the study. Given a random p vector, X with mean p
= 0 and
variance-covariance matrix L of rank p, the purpose of principal components analysis is
to obtain a set of new variables called principal components which are linear
combinations of the elements of X such that the components are uncorrelated and the
variance of the / principal component is maximal. Since L is a symmetrical positive
semidefinite matrix, there exists an orthogonal matrix P such that PEP = A = Dia(?tj),
where Xj is variance (or eigenvalue) of
the/h
principal component and X\>X2> ...>XP>
0. Setting Z = P'X,
the/h
element Zj of Z is
the/h
principal component of X.
The above theory of principal components is based on a known population variance-
covariance matrix, E. In applying the method to sample data, the unbiased estimate of the







Where the rows of X are independent random vectors sampled from a multivariate
distribution with mean p
= 0 and variance-covariance matrix .
The characteristic equation | S - Al | = 0 is solved for its roots and vectors such that
P'SP = AorS =
PAP'
= SjA.jpj p'j to determine principal components in a sample. The
/h
component has the form Zj = p'jX = p_jX_ + P2JX2 + ... + pPjXp, where pj is the
/h
column of matrix P so that p'j is
the/h
row of P7
The fraction of the data variance explained by each of the successive principal
components (PCs) is given by XjlXj, where Xj is
the/h
(sorted) eigenvalue of P'SP,; = 1,
...,
N. The cumulative fraction of the data variance explained by the first i PCs is given
by (X\ + ... +X[)fLXj.
In practice, when the data are correlated, the first few PCs tend to capture most of the
variability. The leading PCs, then, can be used to represent the
"meta-dimensions"
in
which the data fall. One could also say that the number of leading PCs, say, those that
capture between 50% and 90% of the total variance, represents the effective
dimensionality of the data.
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The correlation between a given component and a variable is used to determine the factor
loadings into each of the principal components. The covariance between each variable
and
the/1
component is Cov(X, Zj) = Cov(X, P'jZ) = SPj = A,jPj. Therefore the correlation
between the
Ith
variable and the/ component is Cor(X_, Zj) = Cov(XZJ)/[VV(X1)Vv(Zj)
i r
^^ ] P) 1/9
= XjPjj/SjVA,j = PjjVXj/Sj. The matrix of correlations is then given by
[DiaS]"
PA .
Using varimax criterion, which makes the sum of the variances of the squared loadings
within each column of the factor-loading matrix large, a rotation of the factors is
implemented for a clearer interpretation of the factor loadings (Jolliff, 2002). Principal
components analysis was implemented using SHAZAM statistical package following
guidelines outlined by White (1993).
3.3.2 Regression Model for Customer Store Ratings
The store ratings data from BizRate are in score form, with each rating attribute taking a
value on a scale of 1 to 10. Since the data have a limited rating scale, the relationship
between the dependent and explanatory variables is likely to be nonlinear and logistic in
form (Tabachnick and Fidell, 2003). As the limiting value for dependent variable is
approached, a change in each explanatory variable will contribute subsequently less to
the change in the dependent variable. While the relationship is hypothesized to be
logistic in form, a logistic function is not appropriate in this case because the dependent
variable is not dichotomous. Therefore, the double logarithmic functional form is used.
The double logarithmic model is nonlinear in parameters and generates logistic curves
for specific parameter values. The double logarithmic multiple regression function is
given by Y = AX. e , where Y is the dependent variable [Y e {Customer Satisfaction,
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Customer Loyalty}], A is the constant term, Xi is a vector of explanatory variables [X e
{ease of finding what customer is looking for, clarity of product information, overall
look and design of site, selection of products, availability of product customer needs,
price relative to other online merchants, variety of shipping options, shipping charges,
charges stated clearly before order submission, order tracking, on-time delivery, product
met expectations, customer support}], Pi is a vector of corresponding coefficients, e is a
natural logarithmic constant, and is the error term. Taking natural logarithms on both
6'
sides of Y = AX. e , yields logY = (30 + frlogXi + , where (30 = logA.
Figure 3 shows the curves of the relationship between the dependent variable, Y and the
explanatory variables, Xi, for given ranges of the values of the parameters, ft. Since we
hypothesized that there is a positive relationship between Y and the X.'s, the relevant
curve is one for which 0 < Pi < 1 (because as the limiting value for Y is approached, a
change in each Xi will contribute subsequently less to the change in Y). We expect the
estimated parameters from the analysis to fall within that range. The transformed
logarithmic model was estimated by ordinary least squares (OLS) procedure using
SHAZAM statistical package.
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Figure 3: Curves for the double logarithmic functional form for different values of Pi
coefficients
2 4 6 8
Explanatory Variables (Xi)
3.3.3 Regression Model for the Effects of Satisfaction and Loyalty on Revenue
Hypotheses 10 and 11 assert that customer satisfaction and loyalty have positive effects
on revenue. To test these hypotheses empirically, it is useful to present a simple model of
the effects of customer satisfaction and loyalty on sales revenue. At any given quarter, a
company's expected sales revenue is a function of customer satisfaction and loyalty, and
is represented as: S"t = f(Zt), where S"t is a company's expected sales revenue in quarter t
and Z, is customer satisfaction and loyalty in quarter t. Since expected sales cannot be
observed, myopic expectations are assumed: thus, expected sales revenue in quarter t (Se,)
is equal to actual sales revenue in that quarter (S.). Once again, the regression equation is
expressed in double logarithmic form for empirical analysis:
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LnSt = Ln1? + ALnZt; where *F is a constant term and A is the estimated
coefficient of the explanatory variable [Zt e {customer satisfaction, customer loyalty}].
Since Customer satisfaction and loyalty are highly correlated, the above regression
equation was estimated twice, using customer satisfaction and customer loyalty
independently as the explanatory variables.
4. Results and Discussion
Section 4.1 presents a summary of results from principal components and factor analysis,
Section 4.2 presents regression results for customer store ratings, Section 4.3 presents
regression results for the effects of customer satisfaction on loyalty, and Section 4.4
presents regression results for the effects of customer satisfaction and loyalty on sales
revenue.
4.1 Results from Principal Components and Factor Analysis
The results from principal components and factor analysis are summarized in Table 6.
The first five principal components that account for 87.02% of the variability in the data
were extracted. Factor analysis is performed by examining significant item loadings into
the different principal components. Hair, et al. (1992) suggest that item loadings >0.30
are considered significant, >0.40 are more important, and >0.50 are considered very
significant. There are no accepted absolute standards for the cut-offs; however Hatcher
(1994) suggested that at least 3 variables with significant loadings should be included on
each factor retained. Thus, following Hatcher's suggestion, a cut-off value of 0.30 was
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Table 6: Factor Loadings into the Components
Variable
Principal Component (PC)





















Ease of finding what
customer is looking for
-0.074 -0.184 -0.008
0.357*
Selection of products -0.094 -0.039 0.291
Clarity of Product
information
-0.180 -0.250 0.062 0.150
Price relative to other
online merchants
-0.077 -0.224 -0.249 -0.154
0.724*
Overall look and design
of the site
-0.183 -0.086 0.025 0.135












Order tracking -0.007 -0.284 -0.018
0.942"
-0.090







Customer support -0.148 0.271 -0.127
Eigenvalues 218.64 98.56 51.90 21.27 17.66
Cum. % ofEigenvalues 46.86 67.55 78.68 83.24 87.02
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applied for this study. Based on this criterion and factor loading into the five components,
factor nomenclature was inferred from the nature of the grouped items, bearing in mind
the conceptual model presented in Figure 2.
The first principal component pertains to shipping aspects of transaction-related service
since the factors that significant load into this component include shipping charges, a
variety of shipping options, and charges stated clearly before order submission. Based on
the factor loading coefficients into the shipping factors principal component, customers
seem to be more concerned about shipping charges (correlation coefficient of 0.944) than
they are about a variety of shipping options provided by the store (correlation coefficient
of 0.412) or whether the charges are stated clearly before order submission (correlation
coefficient of 0.342).
The second principal component captures product quality perceptions and post-sale
service. Consumers to constitute product satisfaction collectively roll up product quality
perceptions and post-sale service. Product quality factors that load into this principal
component include availability of the product customer needs (correlation coefficient of
0.686), product met expectations (correlation coefficient of 0.681), and selection of
products (correlation coefficient of 0.371). The post-sale services constituting the
component include customer support (correlation coefficient of 0.820) and on-time
delivery (correlation coefficient of 0.761). Concomitant with product quality, these
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results imply that to guarantee product satisfaction, online stores must ensure that they
provide timely delivery of the product customer wants and subsequent customer support
during product use. Customer support in particular seems to be the most important factor
in customer product satisfaction (highest correlation coefficient).
Principal component three extracts mainly web site design factors for the online store.
These design factors include overall design of the site (correlation coefficient of 0.878)
and specific factors such as clarity of product information (correlation coefficient of
0.858), and ease of finding what the customer wants (correlation coefficient of 0.813). In
addition, product quality perceptions (selection of products with a correlation coefficient
of 0.749 and availability of the product that customer wants with correlation coefficient
of 0.303), transaction-related service (variety of shipping options with a correlation
coefficient of 0.392), and post-sale service (customer support with correlation coefficient
of 0.387) also seem to be associated with web site design factors. This is expected
because a customer can often perceive the quality of these aspects from web site design.
For example, some form of customer support (e.g. frequently asked questions section and
email service) is often an integral component of a commercial web site.
Principal component four extracts post-sale service pertaining to order management and
as expected, the only significant factor loadings into this component include order
tracking (correlation coefficient of 0.942) and on-time delivery (correlation coefficient of
0.425). In particular, providing customers with the ability to track their orders until
delivered more strongly factors into overall order management.
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The fifth principal component extracts mainly product cost perceptions (price relative to
other online merchants has the highest correlation coefficient of 0.724). Other factors
with significant loadings into this component could be referred to as transaction-related
service and other cost factors associated with product acquisition. These factors include
variety of shipping options (correlation coefficient of 0.625), charges stated clearly
before order submission (correlation coefficient of 0.476), ease of finding what the
customer needs (correlation coefficient of 0.357), and whether product met expectations
(correlation coefficient of 0.330). These factor loadings imply that product search costs
(represented by ease of finding what the customer needs) also play a significant role in
the overall cost evaluation pertaining to product acquisition. This is consistent with the
customers'
desire to minimize cognitive effort (time/effort costs) during product search
and evaluation. Furthermore, the presence of other cost factors in this component implies
that online customers are bargain-hunters and want value for their money.
4.2 Regression Results for Customer Store Ratings
Multiple regression results for the five principal components on overall store rating and
the likelihood for the customer to shop at the online store again are presented in Table 7.
The magnitudes of all the estimated coefficients are as theoretically expected for the
logarithmic functional form appropriate for the study (0 < Pi < 1).
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Table 7: Regression Results Using Store Attributes as Explanatory Variables
Explanatory Variable
Dependent Variable











Ease of finding what
customer is looking for
-0.029 0.061 -0.485 0.173 0.072 2.385
Selection of products 0.009 0.056 0.159 0.179 0.067 2.679
Clarity of Product
information
0.013 0.048 0.279 0.036 0.057 0.626
Price relative to other
online merchants
0.009 0.038 0.228 0.094 0.045 2.083
Overall look and design
of the site
0.029 0.055 0.539 0.100 0.065 1.532
Shipping charges 0.014 0.013 1.083 0.008 0.015 0.560
Variety of shipping
options
0.007 0.030 0.220 0.026 0.036 0.721
Charges stated clearly
before order submission







Order tracking 0.057 0.023 2.530 0.076 0.027
2.810'"















Constant -0.230 0.126 -0.144 0.150 -0.960
Adjusted-R2
= 0.88; SEE = 0.015. Adjusted-R2=0.86; SEE= 0.018.
'
and mean statistically significant at the 99%, 95% and 90% confidence level, respectively.
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4.2.1 Effects of Store Rating Attributes on Customer Satisfaction
Regression results for the effects of rating attributes on customer satisfaction are shown
on the left-hand side of Table 7. Based on the coefficient of determination, the rating
attributes explain 88 percent of
customers'
perception of overall shopping experience
(satisfaction measure). Store design factors such as ease of finding what the customer is
looking for (t-ratio of -0.485), clarity of product information (t-ratio of 0.279), and
overall look and design of the site (t-ratio of 0.539) do not have any significant effect on
customer satisfaction. Thus, the results do not support the first hypothesis (HI). It follows
that customer perceptions of time/effort costs and psychic costs are not very important in
determining customer satisfaction.
Post-sale service factors such as order tracking (t-ratio of 2.53), on-time delivery (t-ratio
of 7.958), and customer support during product use (t-ratio of 5.096), are statistically
significant in determining customer satisfaction. Thus, the results support the third
hypothesis (H3) that the higher
consumers'
service quality perceptions, the higher
customer satisfaction will be. These findings are consistent with the results obtained from
previous research. For example, Liang and Lai (2002) observed that functions that
support transactions and post-sale services are the most important ones, while functions
that support problem recognition and information search are less important.
Of the three variables for merchandize quality, selection of products with an estimated
coefficient of 0.009 is statistically insignificant (t-ratio of 0.159); while availability of
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product customer needs (coefficient of 0.283; t-ratio of 7.222) and whether product met
expectations (coefficient of 0.203; t-ratio of 4.281) are statistically significant. The
coefficient for selection of products is statistically insignificant perhaps because
customers will not continue evaluating product information in a web store if it does not
have what they want. Product availability and its ability to meet prior customer
expectations are very important aspects of merchandize quality perceptions in
determining customer satisfaction. These results are consistent with the fifth hypothesis
(H5) that the higher
consumers'
merchandize quality perceptions, the higher customer
satisfaction will be.
Surprisingly, none of the merchandize value factors are statistically significant in
determining customer satisfaction. Merchandize value perceptions are signaled mainly
through the price charged relative to other web stores. Customers are not willing to
bargain-hunt in sacrifice of product quality. In evaluating overall satisfaction with the
product, it is more important to customers that a product is of high quality and meets their
expectations than that it is competitively priced. The results do not support the seventh
hypothesis (H7) that the higher
consumers'
merchandize value perceptions, the higher
customer satisfaction will be.
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4.2.2 Effects of Principal Factors on Customer Satisfaction
Regression results for the effects of principal factors on customer satisfaction are shown
on the left-hand side of Table 8. Once again, based on the coefficient of determination,
the rating attributes explain 86 percent of
customers'
perception of overall shopping
experience (satisfaction measure). Using customer satisfaction as the dependent variable,
only the estimated coefficients for principal component two (product satisfaction) and
principal component four (order management) are larger in magnitude and statistically
significant at the 99% confidence level. The rest of the estimated coefficients are
relatively smaller in magnitude and statistically insignificant. Principal component two
(product satisfaction) has the largest estimated coefficient (0.636) and the largest t-ratio
(6.352).
These results imply that overall customer satisfaction with the purchase is greatly
dependent on customer product satisfaction (product quality and post-sale service).
Critical aspects of product quality include availability of the product customer needs and
whether product met expectations after delivery, while important aspects of post-sale
service include on-time delivery and customer support. Thus, online stores would
enhance
customers'
overall shopping experience and provide more customer satisfaction
by paying more attention to those factors.
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PC5 0.063 0.079 0.796 0.204 0.091
2.250"
Constant 0.002 0.105 0.023 0.091 0.121 0.756
Adjusted-R2
= 0.86; SEE = 0.016.
Adjusted-Rz
= 0.85; SEE = 0.019.
1. PCI = Transaction-Related Service (Shipping Factors); PC2 = Product Quality / Post-Sale
Service; PC3 = Web Site Design Factors; PC4 = Post-Sale Service (Order Management); and




mean statistically significant at the 99%, 95% and 90% confidence level, respectively.
Furthermore, post-sale service pertaining to order management (component factor 4) is
also a significant determinant of customer satisfaction. Customers view favorably the
ability to track their orders online as well as timely delivery of the products ordered.
Surprisingly, design factors (component factor 3), shipping aspects of transaction-related
service (component factor 1), and cost factors (component factor 5) do not have any
significant influence on customer satisfaction. These results suggest that the emphasis by
online stores on the "bells and
whistles"
of website design may be misplaced. In addition,
while customers may be bargain-hunters, the statistical insignificance of cost factors in
determining overall store rating suggests that
customers'
quest for product satisfaction
(product quality and post-sale service) outweighs this phenomenon.
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4.2.3 Effects of Store Rating Attributes on Customer Loyalty
Regression results for the effects of rating attributes on customer loyalty are shown on the
right-hand side of Table 7. Based on the coefficient of determination, the rating attributes
explain 86 percent of
customers'
intention to shop again at a given web store (loyalty
measure). Whereas none of the store design factors had any significant effect on
customer satisfaction, ease of finding what the customer is looking for (t-ratio of 2.385)
has a statistically significant effect on customer loyalty. Other store design factors such as
clarity of product information (t-ratio of 0.626), and overall look and design of the site
(t-
ratio of 1.532) do not have any significant effect on customer loyalty either. The
significance of ease of finding what the customer is looking for in determining customer
loyalty is consistent with the
customers'
desire to minimize cognitive effort (time/effort
costs) during information search and evaluation. The ease of finding what the customer is
looking for offers shopping convenience that is fundamental in the attainment of that
goal. Thus, the results partially support the second hypothesis (H2). It follows that while
customer perceptions of time/effort costs and psychic costs are not important in
determining customer satisfaction, they are somewhat important in determining customer
loyalty or likelihood to shop again at the given web-based store (reflects
customers'
desire for shopping convenience).
In line with the results for customer satisfaction, post-sale service factors such as order
tracking (t-ratio of 2.81), on-time delivery (t-ratio of 6.502), and customer support during
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product use (t-ratio of 6.523), are statistically significant in determining customer loyalty.
On-time delivery (estimated coefficient of 0.308) and customer support (estimated
coefficient of 0.226) have the largest estimated coefficients among all explanatory
variables. Ceteris paribus, these variables have the greatest individual impact on customer
loyalty. On average, post-sale service factors alone account for roughly 38 percent of the
customer's intention to patronize a given web-based store. These results are consistent
with observations from previous studies. Service quality has been determined to have
significant effects on customer retention (Bolton 1998) and service-related satisfaction
measures have accounted for up to 40 percent of the variance in models of customer
retention (Reichheld, 1996). The results support the fourth hypothesis (H4) that the
higher
consumers'
service quality perceptions, the higher their store patronage intentions
(customer loyalty) will be.
As in the case of customer satisfaction findings, product quality factors (selection of
products - coefficient of 0.179 and t-ratio of 2.679; availability of product customer
needs - coefficient of 0.174 and t-ratio of 3.716; and product met expectations -
coefficient of 0.176 and t-ratio of 3.102) are significant in determining customer loyalty.
Thus, the results are consistent with the sixth hypothesis (H6) that the higher
consumers'
merchandize quality perceptions, the higher customer store patronage intentions will be.
While selection of products does not significantly affect customer satisfaction, it has a
significant impact on customer loyalty. This is once again consistent with
customers'
desire for shopping convenience and would rather shop at a web-based store with a rich
selection of products that might provide a one-stop shop for their product needs.
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In contract to customer satisfaction where merchandize value perceptions were not
significant, price charged relative to other online merchants (t-ratio of 2.083) is a
significant determinant of customer loyalty. Furthermore, ease of finding what the
customer needs with a t-ratio of 2.385 is also significant in determining customer loyalty.
These results imply that in deciding whether to patronize a given web-based store,
customers are concerned about competitive pricing and product search costs; even though
these factors are not important in satisfaction considerations. Whether the store provides
value for money tends to generate customer loyalty and thus these results support the
eighth hypothesis (H8) that the higher
consumers'
merchandize value perceptions, the
higher their store patronage intentions (customer loyalty) will be.
4.2.4 Effects of Principal Factors on Customer Loyalty
Regression results for the effects of principal factors on customer loyalty are shown on
the right-hand side of Table 8. Using
customers'
intention to patronize a store (customer
loyalty) as the dependent variable, once again the estimated coefficients for principal
component two (product satisfaction) and principal component four (order management)
are the largest in magnitude and statistically significant at the 99% confidence level.
Again, product satisfaction with a coefficient of 0.696 and a t-ratio of 6.015 is the most
significant determinant of customer store loyalty score, followed by order management
with a coefficient of 0.255 and a t-ratio of 2.848.
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Following the same pattern of customer satisfaction results, the coefficient for principal
component one (shipping factors) though larger, is still statistically insignificant.
However, principal component three (design factors) has an estimated coefficient (0.204)
that is statistically significant at the 90% confidence level (t-ratio
= 1.912) and principal
component five (cost factors) has an estimated coefficient of 0.204 that is statistically
significant at the 95% confidence level (t-ratio = 2.250). Design factors, although not
significant in determining customer satisfaction, seem to exert some significant influence
on the decision by a customer to shop again at a given online store (store loyalty).
Similarly, cost factors are relatively significant in determining perceived customer store
loyalty. Since shipping rating attributes that are also loaded into cost factors are not
statistically significant, the price charged by the store relative to other online merchants is
the major cost factor determining customer store loyalty. Customers like to compare
prices to ensure that they are getting the value for their money.
4.3 Effect of Satisfaction on Customer Loyalty
To test hypothesis nine (H9) of the study, a two-stage regression estimation process was
employed. The first stage of the regression involved deriving predicted values of the
satisfaction variable, which were then used to predict customer loyalty in the second
stage. The results of the second stage of the regression are shown in Table 9. The results
strongly support the hypothesis that there is a strong positive relationship between
satisfaction and customer loyalty. The estimated coefficient is positive and statistically
significant at the 1% significance level (t-ratio of 27.278) and the adjusted coefficient of
determination (adjusted R2) implies that the variation in satisfaction explains up to 83%
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= 0.83; SEE = 0.019.
and mean statistically significant at the 99% and 90% confidence level, respectively.
of the variation in customer loyalty. Based on the relationships depicted in Figure 3, since
the estimated coefficient is greater than one (1.068), there is a convex relationship
between satisfaction and customer loyalty. This finding is consistent with the results of
Reichheld's (1996) study measuring the relationship between customer satisfaction and
loyalty. Reichheld also observed a convex relationship between customer satisfaction and
loyalty. A convex relationship between customer satisfaction and customer loyalty
implies that satisfaction is a necessary but not a sufficient condition for customer loyalty
(customer satisfaction explains only 83 percent of the variability in customer satisfaction,
based on the estimated coefficient of determination listed in Table 9). Thus, a customer
can be very satisfied and still be indifferent as to which store to buy from, shopping only
for the best deal. Furthermore, the convex relationship implies that some very satisfied
customers are extremely loyal. These customers continue to buy from a given store even
when the product is not significantly different from, and may even cost more than,
competitive products. Customers often become loyal because their experience over time
has been that a store has provided the best total value to them.
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4.4 Effects of Customer Satisfaction and Loyalty on Sales Revenue
Table 10 presents regression results for the effects of customer satisfaction and loyalty
upon sales revenue. Two independent regression equations were estimated, first using
customer satisfaction as the explanatory variable (to test hypothesis H10) and second
using customer loyalty as the explanatory variable (to test hypothesis Hll). Although
quarterly sales revenue data were available for only 14 of the companies used in the
study, the results are still statistically significant. The results support the hypotheses that
customer satisfaction (H10) and customer loyalty (Hll) have positive effects on sales
revenue. The results show that customer satisfaction (estimated coefficient of 0.020) and
customer loyalty (estimated coefficient of 0.021) have comparable effects on sales
revenue.
Customer loyalty has been known to have a significant impact on profit due to its revenue
enhancing and cost saving effects (Kincaid, 2003; Reichheld, 1996). Reichheld (1996)
studied numerous industries to understand the impact of loyalty on business profit.
Across all industries studied, Reichheld found that a 5 percent increase in loyalty as
measured by customer retention resulted in an increase in profits ranging from a
minimum of 35 percent to a high of almost 100 percent. The focus of the current study is
upon the effect of customer loyalty on sales revenue. Given the log-linear estimated
regression equation, the percentage change in sales revenue is equal to the estimated
coefficient times the percentage change in customer loyalty. Thus, a percentage change of
1 percent in customer loyalty results in a percentage change equal to the estimated
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Table 10: Regression Results for the Effects of Satisfaction and Loyalty on Sales Revenue
Dependent Variable (Sales Revenue)
Customer Satisfaction
(Overall Shopping Experience) as
the Explanatory Variable
Customer Loyalty


















= 0.33; SEE = 0.044.
Adjusted-R2
= 0.34; SEE = 0.045.
"'
means statistically significant at the 99% confidence level.
coefficient (0.021 percent) in sales revenue. While that might seem like a minimal effect,
its implications upon sales revenue are fairly substantial. For example, PC Connection -
one of the companies used in the study had sales revenue of $321.6 million in the second
quarter of 2003 (period of the study). If PC Connection could increase its customer
loyalty by just 1 percent, that would result in an increase in sales revenue of $67,536
($321.6 ml x 0.021%). There are several avenues through which customer loyalty leads to
higher sales revenue. Loyal customers tend to buy more from the company, easily
upgrade to high quality alternatives, are more willing to pay premium prices, and tend to
refer friends and others (Reichheld, 1996). Thus, it is in the interest of any online
business to foster customer loyalty.
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5. Implications of the Research Findings
The subsequent sections present the implications of the research findings deriving from
the study. These findings are discussed with reference to effects of web site design
factors on customer satisfaction and loyalty and the implications thereof, implications of
customer loyalty on sales revenue and profitability, and overall implications for
electronic customer relationship management.
5.1 Effects ofWeb Site Design Factors on Customer Satisfaction and Loyalty
The results from the study imply that web site design factors may lead to
customers'
likelihood to shop at a given online store again even though they may not be satisfied.
This is called discretionary loyalty, store loyalty that results from the convenience of
shopping at a given online store (East, 1997). In particular, web sites that enable
customers quickly meet their product needs are likely to generate discretionary customer
loyalty (ease of finding what the customer is looking for and selection of products are
significant variables in determining a customer's likelihood to shop at the store again).
This has serious implications in the highly competitive environment of web-based
commerce.
The results from this study imply that web site designers ought to focus efforts on design
mechanisms that generate shopping convenience. Given increasing customer acquisition
costs, companies must find the right formula of design and functionality that will increase
customer retention and loyalty. Thus, web site designs that incorporate search
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mechanisms and recommender systems to help customers quickly find what they need are
a step in the right direction.
5.2 Implications for Customer Satisfaction and Loyalty
The results of the study indicate that while web site design factors may lead to
discretionary customer loyalty, they have no significant effect on customer satisfaction.
However, there is a strong positive relationship between customer satisfaction and
loyalty. Thus, in order for web-based stores to foster long-lasting customer loyalty based
on customer satisfaction, they need to shift their focus from the usual bells and whistles
of web site design. In particular, the results of the study imply that factors pertaining to
the acquisition of the product needed by the customer and support during product use are
very important in determining customer satisfaction and loyalty. For web-based
companies to truly deliver customer value, they need to focus on product offering and on
providing outstanding customer service and support after the purchase of the product.
This is what will keep customers satisfied and willing to continue the relationship with a
company over the long term.
For high-tech products like computers, provision of technical support during product use
is particularly useful. Traditionally, case-based reasoning (CBR) has been successfully
applied to fault diagnosis for customer service support (Allen 1994, Kriegsman and
Barletta 1993, Simoudis 1992). It is one of the most appropriate techniques for machine
fault diagnosis and correction, as it learns by experience gained in solving problems and
thus emulates human-like intelligence. Hoch and Schkade (1996) observe that decision
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makers often search their experience for a situation similar to the one at hand and then
make small adjustments to this previous situation. Incorporating intelligent systems is a
necessary step for online support. While the implementation of frequently asked-
questions (FAQs) section often found on web sites mimics the approach of case-based
reasoning, FAQs section is not very adaptive and is suited to solving relatively simple
problems. Case-based reasoning is suitable for complex tasks since it has the capability to
adapt old solutions to new similar problems.
CBR uses a very intuitive idea to solve new problems by comparing them to problems
already solved. The fundamental assumption is that if two problems are similar, then their
solutions are probably also similar (Vollrath et al., 1998). The descriptions of old
problems and their solutions are stored in the case database. Figure 4 illustrates the steps
taken in a CBR system. The system domain is inside the dotted rectangle and the domain
of the user is outside of it. The CBR system searches through the database for cases with
similar problem characteristics when a customer supplies the description of a new
problem. The system then retrieves the closest fit and adapts the solution to the new
problem. The customer applies the adapted solution to solve the new problem and
provides feedback to the system about the success of the solution. If the solution is not
successful, the system adapts the solution further based on customer feedback to better
suit the new problem. Successful solutions to new problem are linked together with the
problem to constitute a case, which is then added to the case database. With a CBR
system as a component of online customer support, customers could trouble-shoot their
technical problems without the need to call a customer service department.
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5.3 Implications of Customer Loyalty on Sales Revenue and Profitability
The results of the study indicate that an increase in customer loyalty has a positive impact
on sales revenue. The underlying implication is that loyal customers have a strong impact
on company profits because they buy more and cost less to serve. Purchase levels often
increase because loyal customers are more willing to trust a company's reputation on
items they haven't purchased from the company before (cross-selling opportunity).
Furthermore, as a result of introductory offers and other discounts they are not eligible
for, they may even pay higher prices or easily upgrade to better quality products
(up-
selling opportunity). Customers who know and understand a company's products and
processes also cost less to serve (they don't need as much help).
5.4 Implications for Electronic Customer Relationship Management
Electronic customer relationship management (ECRM) is a discipline that covers all the
components needed to build successful relationships with customers. It integrates and
supports front office functions, namely: marketing, sales, customer service, and product
support (Kincaid, 2003). The purpose of ECRM is to increase revenue by enabling a
company meet and exceed customer expectations and by increasing loyalty. Increasing
revenue is still about the bottom line, but the method to improve it is to increase income,
not just cut costs.
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As shown in Figure 5, the retention of profitable and most valuable customers (golden
customers) should be the key objective of ECRM, but also upgrading loyal customers
(through up-selling and cross-selling), and converting high-value non-loyal customers
(brand-sensitive customers) to loyal ones should be optimized by ECRM. Furthermore,
ECRM processes should be used to monitor low-value deflecting customers (bargain
hunters) before devoting a lot of resources to try to convert them to profitable customers.
Knowing which customers are the most valuable allows a company to follow the
important customer-centered concept outlined by Pine et al. (1995) of achieving
increased share of customer instead of increasing share of market. This is desirable
because increasing share of customer is much more profitable than price manipulation
and discounting associated with attempts to increase market share. Building customer
relationships is critical to increasing a share of a customer's wallet and thus ECRM
should be focused on the strategic use of information, processes, people, and technology
to manage customer relationships. This requires an understanding of what drives a
company's overall performance and ECRM's contribution.
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Source: Adapted from Friedlein (2001), "CRM Meets eCRM: An Executive
Briefing'
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6. Summary and Recommendations for Future Research
The study was undertaken to categorize and assess the relative importance of various
factors in determining
customers'
evaluation of the overall online shopping experience
(customer satisfaction) and their intention to patronize the pertinent online stores
(customer loyalty). Furthermore, the study also investigated the effects of customer
loyalty and satisfaction on revenue. Various hypotheses were formulated and tested using
empirical methods. A summary of the major findings of the study is presented first,
followed by directions for future research.
6.1 Summary ofMajor Findings
In the study, various hypotheses were formulated and tested using empirical methods. It
is useful to summarize the major findings of the study in light of the hypotheses tested, as
listed below.
1. Web site design factors do not have any significant effect on customer satisfaction
in online shopping environments. Thus, the great focus of online stores on
conventional website design factors is misplaced.
2. Some web site design factors significantly influence a customer's likelihood to
shop again at a given online store. In particular, ease of finding what the customer
needs has a significant impact upon a customer's decision to provide continued
patronage to a given online store. This result implies the underlying customer
desire for shopping convenience (discretionary loyalty).
3. Service quality has a significant positive impact on customer satisfaction. In
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particular, customer services pertaining to order fulfillment (order tracking and
on-time delivery) and customer support after product delivery are the important
factors determining customer satisfaction.
4. Service quality has a significant positive impact on customer loyalty. As in the
case of customer satisfaction, important components of customer service include
order fulfillment and after-purchase customer support.
5. In the context of the study, merchandize quality is composed of a selection of
products, availability of the product customer wants, and whether product met
expectations after purchase. Availability of product customer needs and whether
the product met expectations after purchase are significant components of
merchandize quality determining customer satisfaction.
6. Similarly, availability of product customer needs and whether the product met
expectations after purchase are significant in determining customer loyalty.
Furthermore, while product selection does not have a significant effect on
customer satisfaction, the impact on customer loyalty is significant. Thus, as far
as customers are concerned, the richness of product offering is an important
indicator of merchandize quality of an online store and influences a customer's
decision to shop again at the store.
7. Merchandize value in the context of the study is signaled by customer perceptions
of prices charged relative to other web-based stores. Customer perception of
merchandize value does not have any significant effect on customer satisfaction.
8. While customer perception of merchandize value does not have any significant
effect on customer satisfaction, it has a significant effect on customer loyalty.
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Thus, customers may continue to buy from a given web-based store because it
offers value for money (bargain prices) even though they may not be satisfied.
9. Customer satisfaction has a significant positive effect on customer loyalty. While
satisfaction is necessary but not sufficient in fostering customer loyalty, online
stores interested in developing long-term customer loyalty ought to pay great
attention to customer satisfaction.
10. Customer satisfaction has a significant positive effect on sales revenue. Customer
satisfaction in online shopping environments is mainly dependent on perceptions
of merchandize quality and service quality. It is therefore important for online
stores to pay special attention to these factors.
11. Customer loyalty has a significant positive effect on sales revenue. Customer
loyalty in online shopping environments is mainly dependent on perceptions of
merchandize quality, merchandize value, and service quality.
6.2 Recommendations for Future Research
Several directions for future research emerge from the study. In particular, a further
comparative study is necessary comparing pure-play and mixed companies in the context
of web-based commerce. There is a need for further studies using wider industry
coverage, as well as using differentiated customer segments. Finally, there is need for
research to further investigate effects of customer satisfaction and loyalty on sales
revenue.
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6.2.1 Pure-play versus mixed
The sample used in this study was drawn from
both pure-play (virtually online, e.g. PC
Connection) and mixed (brick-and-mortar
and online, e.g. CompUSA) companies.
Further study should be done with
sub-samples of only pure-play and
mixed companies
to see whether the results obtained in this study are comparable across
the two sub
samples. Furthermore, mixed companies derive their revenue from both brick-and-mortar
and online sales. It would be interesting to investigate the revenue impact for a
brick-and-
mortar company that establishes online presence. An interesting question to investigate is
whether online sales eat into brick-and-mortar sales or whether online sales represent a
true additional source of revenue.
6.2.2 Industry Coverage
Subsequent research should investigate the generality of the results from this study. The
conclusions reached in this study are based on findings pertaining to computer hardware.
Further research should address other durable products as well as non-durable
transactions goods. Research might establish that customers behave differently for
durable products vis-a-vis non-durable ones. It could be that pre-purchase decision aids
replete in electronic commerce apply more to transactions-type non-durable products
while post-purchase focused decision aids may apply more to durable goods. Once this is
established through corroborative research, online stores could then develop and deploy
customer decision support systems appropriate for their line of business.
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6.2.3 Customer Segments
ECRM uses information to identify groups of similar customers and to support
personalization. Creating customer segments is the only way possible to build
relationships with thousands of customers. Assigning customers to segments means
putting them into natural groupings based on having similar characteristics so that they
meet the following two criteria: (1) they are likely to react to an offer in the same way;
and (2) they have the same value, so they can be treated the same. Figure 5 in the
previous section presents schematically customer value and loyalty relationship. It would
be interesting to see what pattern of results would be obtained for sub samples of value-
based customer segments. The pattern of results obtained would be helpful in
personalization efforts and value-based service differentiation.
6.2.4 Effects of Customer Satisfaction and Loyalty on Revenue
The inference drawn from the results about the effects of customer satisfaction and
loyalty on revenue is based on a sub-sample of only 14 companies due to lack of financial
data for the rest of the companies used in the study. A small sample size may limit the
validity of the results and conclusions reached in the study. A subsequent study is
necessary using a larger sample size to investigate the effects of customer satisfaction and
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